This paper studies the effects of financial intermediation on aggregate levels and the distribution of resources in an economy with wealthconstrained heterogeneous agents and occupational choice. Whether an agent becomes an entrepreneur depends on a realized entrepreneurial ability and accumulated assets needed to finance a business project with uncertain returns. I compare a steady state of an economy with financial intermediation to an economy in which entrepreneurs must finance their projects only from their savings. The simulated benchmark economy matches well the U.S. data on the distribution of occupations and resources. The efficiency and welfare losses in the economy without financial intermediation are large and since the workers bear most of the adverse effects, the economy is also more unequal. Finally, a transition from the steady state of the economy without financial intermediation simulates the process of financial development: both measures of inequality decline monotonically during the transition.
Walter Bagehot. Lombard Street (1873, pp. 3-4) One of the important differences between individual countries is the development of financial markets. In developed countries, and not in the underdeveloped ones, there typically exist a highly organized and broad system of financial intermediation designed to facilitate the flow of loanable funds between savers and entrepreneurs. The efficiency and sophistication of an economy's financial market is considered as one of the most important determinants of general economic activity and growth (see Levine (1997) for a survey of the literature). Access to and the cost of financial intermediation influence the entrepreneurial choices of asset-constrained agents and determine whether good business ideas become implemented in practice. This paper studies the effects of existence of financial intermediation on aggregate levels and the distribution of resources in an economy with wealth-constrained heterogeneous agents and occupational choice.
Economic literature provides two main theories that link financial markets to economic activity and growth. The first one argues that the economic activity itself creates a demand for financial services. The second one sees financial services as a prerequisite for economic activity and development. In this paper, I build a model around the second hypothesis. I analyze and numerically simulate a dynamic, general equilibrium model with heterogeneous agents in which each agent faces the following option: to work as a worker or to become an entrepreneur.
A worker receives a wage while an entrepreneur establishes a firm with capital investment, employs other agents as workers, and realizes profit from a decreasing returns to scale production technology. Each agent compares the value he or she would obtain from employment to the expected net value of the profits accruing from running a firm. However, entrepreneurship is not only a profitable but also a riskier occupation. Entrepreneurs in the model invest into one irreversible project with uncertain returns. In fact, if a risk-averse entrepreneur must invest disproportionately in the illiquid project, he may forgo the plan and work for a wage.
The availability and cost of borrowed funds needed for entrepreneurial projects constitute different opportunities and prospects for wealth-constrained agents. I compare the steady states of two economies that differ only in the existence of financial intermediation. The benchmark economy calibrated to the U.S. data is characterized by a financial intermediation system in which competitive banks offer one-period capital loans at a market clearing interest rate and workers are hired at an equilibrium wage. The other economy has only a labor market where workers sell their labor to entrepreneurs who finance their projects out of their own savings. Each economy exhibits a different stationary equilibrium with a fraction of the agents being entrepreneurs and the remaining fraction workers, as well as different levels of aggregate allocations, productivity, welfare, and an endogenous distribution of wealth and income.
The existence of financial intermediation, a level of accumulated individual wealth and an idiosyncratic entrepreneurial ability are the decisive forces behind each agent's ability to finance and undertake an entrepreneurial project. Bank loans allow agents with high entrepreneurial skills to start a new business even if they could not finance the project from their own savings. On the other hand, the absence of financial intermediation precludes agents with low savings from becoming entrepreneurs even if they have very good skills. Thus there are two main incentives for the agents to accumulate more wealth that cannot be addressed in a model with a representative agent: first is the incentive to save in order to accumulate assets needed for undertaking an entrepreneurial project in the presence of wealth constraints. The second incentive is the precautionary savings against unin-surable idiosyncratic risk: agents that become entrepreneurs face higher expected income but also a much higher income uncertainty than workers.
The simulated benchmark economy matches very well the U.S. data on distribution of occupation and resources. In particular, its steady state replicates the Gini coefficients of inequality for wealth and income, the distribution of assets and income in the top percentiles, and the different shares of wealth and income of each occupation. The importance of financial intermediation for the U.S. economy is documented by its dramatically different steady state allocations and distribution of resources. The otherwise same economy without financial intermediation is about 22% less efficient and the average agent's welfare loss equals 25.6%. Perhaps surprisingly, workers suffer the most as the general equilibrium halves their wages.
As a consequence, the Gini coefficients of wealth and income inequality increase.
In the equilibrium without financial intermediation, entrepreneurs are more constrained, and their projects are of lower quality. I find that the dominant factor behind the high levels of savings of business families is the incentive to accumulate assets in order to overcome the wealth constraint in financing the entrepreneurial projects.
Finally, I simulate the process of financial development by a transition to the steady-state of the benchmark economy by introducing banks into the steady state of the economy without financial intermediation. In the transition, the average worker and the average agent are better off (in terms of the present discounted value by 68% and 37%, respectively), while the average entrepreneur suffers a welfare loss of 8.5%. Both Gini indexes of wealth and income inequality monotonically decline during the whole transition process. Compared to other papers (Greenwood and Jovanovic (1990) , among others) financial development in this model makes the society less unequal with no evidence of the inverted-U shaped Kuznets curve. The subsequent sections analyze the results of the numerical simulation in great detail.
The modelling strategy departs from the neoclassical theory of investment with a representative agent where, according to the Modigliani-Miller theorem, the firm's choice of the optimal capital stock could be solved without reference to financial factors. Instead, it follows the Lucas (1978) study of business firms' size and the Lucas (1990) and Fuerst (1992) models of loanable funds. Compared to more recent models of occupational choice (Quadrini (1999a), De Nardi and Cagetti (2001) , Erosa (2001) , Jeong and Townsend (2001) , or Gomes, Greenwood, and Rebelo (2001) ) this model preserves the simplicity of the general equilibrium neoclassical models with added ex ante uncertainty related to returns on entrepreneurial projects. Its purpose is to isolate the effects of financial intermediation without complicating the analysis with overlapping generations, default, exogenous fixed and entry costs, or exogenously specified sectors of production.
There is a large literature on the importance of financial markets for general economic activity and economic growth, for example Gertler (1988), Bencivenga and Smith (1991) , and Greenwood and Jovanovic (1990) . Levine (1997) , King and Levine (1993a) and King and Levine (1993b) find that depth and liquidity of financial markets are statistically significant for real per capita GDP growth, the average rate of growth in the capital stock per capita, and total productivity growth. As far as the causality is concerned, King and Levine (1993a) suggest that the initial level of financial development is a good predictor of subsequent rates of economic growth, physical capital accumulation, and economic efficiency over the next 30 years even after controlling for income, education, political stability, and government policies.
Of the usual functions of financial system surveyed in the above literature, I
limit my attention to financial intermediation by a competitive banking sector. I do not model any market frictions (information or transaction costs) or monitoring managers and corporate control (see Stiglitz (1992) for a survey). In order to meaningfully compare the two economies, I focus on their steady state levels. For these reasons I abstract from modelling growth, institutional development, human capital and technological innovation, population growth and other phenomena that are very important for studying financial markets in developing countries.
The next Section surveys the empirical evidence on entrepreneurial choice and distribution of resources in the U.S. economy. Section 3 develops the main model and defines stationary recursive equilibrium. Characterization of occupational decisions are described in Section 4. Parameters and numerical simulations are presented in Section 5. Section 6 contains the results of numerical simulations.
Section 7 concludes.
Data on Entrepreneurial Activity in the United States
This Section presents a brief description of the data on entrepreneurial activity in the United States. In the following Sections I will calibrate the benchmark economy with financial intermediation to replicate these data.
In the 1994 Panel Study of Income Dynamics (PSID), 10.4% of families own a business or have a financial interest in some business enterprise. Hereafter, I use this definition of entrepreneurship.
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The average number of entrepreneurs in PSID between 1970 and 1992 was 12%.
Wealth is much more concentrated than income. The Gini coefficient for family wealth is between 0.78 and 0.84, depending on the year and survey (PSID and the Survey of Consumer Finances (SCF), respectively). The Gini coefficient for family income is 0.45 in the PSID and declines to 0.34-0.36 after government transfers (Mitchell (1991) ). In the PSID, the top 1 percent of families owns around 29% of the total household wealth and around 8% of the total income. The top 5 percent owns already 50% of the wealth and receives 20% of the income. Finally, the top docile owns around 60% of the wealth and receives 31.5% of the income. These numbers are usually higher by 10 percent in the SCF surveys.
The percentage of business families increase in higher wealth classes: Quadrini (1999a) documents that about half of the families in the top 5% are business families. However, the concentration of wealth among business families is not purely explained by the concentration of income. Entrepreneurs, being such a small fraction of the population, receive 22% of the total income and own 40%
1 Among entrepreneurs, more than 75% own only one business. An alternative definition of entrepreneurship considers families in which the head of the household is self-employed in his or her main job (9.9% of the population). I will use the terms business owner and entrepreneur interchangeably.
of the total wealth. In other words, entrepreneurial families own higher levels of wealth relative to their income than worker families: the ratio of wealth to income is about twice as large for business families. Quadrini (1999b) and Gentry and Hubbard (1999) find that entrepreneurs are wealthy because they not only earn more income but also save relatively more than workers.
The undertaking of entrepreneurial activity is an important way for households to switch to higher classes of wealth. Quadrini (1999a) Entrepreneurial income is more volatile than the labor income of workers. Heaton and Lucas (2000) found that the median standard deviation of the growth rate of nonfarm proprietary income is 64% annually, and the median standard deviation of the growth rate of real wage income is only 35% annually. According to the CBO 1992, around 35% of business owners received more than three-quarters of their total income from their business. Proportionately more entrepreneurs who run small firms receive all income from their firm's profit.
Are entrepreneurs constrained by their wealth? Evans and Leighton (1989) As far as the sources of non-borrowed capital are concerned, almost half of the entrepreneurs use their own or family's savings and smaller entrepreneurs also use physical assets. Fazzari, Hubbard, and Petersen (1988) report that internal finance in the form of retained earnings generates the majority of net funds for firms of all size categories. The average retention ratio is largest for small firms (80%) and lowest for the largest firms (50%). Eisner (1978) finds that the timing of investment in small firms is more sensitive to profits than it is in large firms.
A firm's employment size affects the firm's dynamics. Davis, Haltiwanger, and Schuh (1996) show that the rates of job creation and job destruction in U.S.
manufacturing firms decrease in firm size and that, conditional on the initial size, small firms grow faster than large firms. Evans (1987) shows that the growth rate of manufacturing firms and the volatility of growth is negatively correlated with firm size and age. Cooley and Quadrini (2001) label these refutations of the Gibrat's Law-that firm size and growth are independent-as "size dependence"
and "age dependence", respectively. Quadrini (1999a) shows that the entrance rate for business owners averages 3.7%; the entrance rate for business owners with previous experience is 23%, and without 2.6%. Notably, 64% of owners have previous work experience in a managerial capacity and 34% as the owner of another business. The exit rate is highest for the new entrants: while the average exit rate is 24%, entrepreneurs with only one year of experience the exit rate is 45%, with two years 31%, and with three years and more 13%. On the other hand, using the CBO data, the average business termination rate is almost constant around 14% between 1990 and 1997. The combination of low exit rates and high entrance rates of experienced business families implies their low turnover rate and high entrepreneurial persistence. This persistence allows business families to accumulate higher levels of wealth relative to workers.
The above data indicate that entrepreneurial activity is a very important feature of the U.S. economy. Accumulated experience and wealth, together with access to financial services, seem to be the main determinants of entrepreneurial activity. Especially small firms play an important role in innovation, technological change and productivity growth. In the 1990s, small businesses employed more than half of the workforce and created three-fourths of the new jobs. At the same time, the owners of small firms seem to be the most constrained by their wealth.
In the next Section, I will model the business experience as a persistent Markov process of entrepreneurial ability. Finally, as the entrepreneurs most often rely on commercial banks as their main source of borrowing, I will define financial intermediation as a competitive banking sector offering one period capital loans.
In the United States, domestic credit provided by the banking sector is 164% of GDP, which is around five times more than in poor countries according to the surveys by the World Bank.
The Model
In this Section I develop a model of the benchmark economy with functioning capital and labor markets and define a stationary recursive equilibrium. Later, the benchmark economy is modified to an economy without financial intermediation.
The economy is populated by a continuum of infinitely lived agents on a unit interval. Each agent has preferences over consumption given by a utility function
where β ∈ (0, 1) and u : R + → R is bounded, strictly increasing, strictly concave, and a twice differentiable continuous function that satisfies the Inada conditions.
In the beginning of a period each agent is identified by a level of accumulated
The ability shock is carried from the previous period and is interpreted as a signal for an effective ability shock z ∈ Z that is realized later in the current period.
Production of the consumption good occurs in a large number of firms. Each firm is owned and managed by one entrepreneur who rents capital k and hires workers n in competitive factor markets. An entrepreneur with effective ability
, where α ∈ (0, 1) and θ < 1.
The production function exhibits decreasing return to managerial control as in Lucas (1978) . These assumptions preclude pyramidal managerial structure and ensure that even the best managers run projects of a finite size. Capital used in production depreciates at a rate δ ∈ (0, 1).
In the economy with financial intermediation there is a competitive banking sector with which agents deposit their accumulated assets. As there is no cost of intermediation, the banks pay the same equilibrium interest rate on deposits, r, as they receive for one period capital loans lent to the firms. There is a competitive labor market where firms hire workers at an equilibrium wage w.
Given the individual state (a, z) at the beginning of the period, each agent decides whether to work as a worker or whether to become an entrepreneur. If the agent becomes a worker, he or she draws the effective ability shock z from a fixed distribution ψ and receives labor income z wl where l = 1 is the normalized working time.
If the agent becomes an entrepreneur, he or she cannot work for a wage but must decide how much capital, k, to borrow from a competitive banking sector and how much effective labor supply, n, to contract before the effective ability shock z is drawn. Given the decreasing returns to scale technology, the realized profit share is 1 − θ. Of course, if the ability shock turns out to be very low, the entrepreneur's profit is negative since he or she must repay the loan, (r + δ)k, and the contracted workers, wn.
The forgone wage serves as an endogenous entry cost for entrepreneurs. Therefore, it will not be optimal to establish a firm of a very small size with expected profits much lower than the expected wage which could be earned by joining the labor force. Entrepreneurial risk is another cost of establishing a business. Each entrepreneur faces a positive probability of realizing a very low effective ability shock and having a negative profit he or she must expense from the accumulated assets. With the entrepreneurial project committed before the effective ability shock is realized, agents with a low level of assets will not take any or at least large entrepreneurial projects because they would not be able to cover the potential loss in the case of failure. In the whole paper I assume full information and no possibility of default. I also assume that a project's failure does not lead to a full depreciation of the capital used in production, or in other words, that the capital is not project-specific.
Note that if the agents could choose their occupation after they observe the effective ability shock, all agents with high shocks would become entrepreneurs and employ the profit-maximizing inputs regardless of their wealth. Since the purpose of this study is occupational choice for agents constrained by their wealth, I model the entrepreneurial decision as an ex ante commitment of resources with uncertain return. The labor contracts are also made before the effective ability shock is realized so that unsuccessful entrepreneurs cannot work for a wage later on. This setup can be interpreted as if the loan and workers are paid before the sale revenues (or demand shocks) are realized. Finally, I assume that there are no markets in which the agents can insure against these idiosyncratic shocks.
Shocks for the entrepreneurs follow a first-order Markov process with a transition function Q(z, z ). The Markov structure of shocks to entrepreneurial ability reflects the learning aspect of entrepreneurial success as documented in Quadrini (1999a). I assume that Q is monotone and satisfies the Feller property. Because of the i.i.d. structure of workers' ability shocks, I assume that each firm hires workers of the same average effective ability z ψ(dz ).
I abstract from a fixed cost associated with operating a business modelled in Hopenhayn and Rogerson (1993) , among others. Instead, I follow Veracierto (2001) in specifying the set of entrepreneurial ability shocks
To ensure that not all agents become entrepreneurs, I assume that z is such a low entrepreneurial skill with Q({z}, {z}) = 1 that agents with this signal always prefer to become workers. Second, to guarantee the exit of entrepreneurs, I assume
The values of the shocks and the structure of the transition matrix will be specified in detail in the following Sections.
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After the labor income or profits are realized, both workers and entrepreneurs decide on how much to consume and on the amount of assets invested to the next period. Each agent carries his or her effective ability shock z drawn after the occupational choice as the next period signal for future effective ability shocks.
The decision of an agent identified by the asset level and ability signal, (a, z), can be formalized by the following recursive optimization problem
where the choice of being a worker has a value
subject to a budget constraint
Becoming an entrepreneur has a value, given the choice of capital investment, k, and hired labor, n,
where π(k, n, z ) is the entrepreneur's profit,
Finally, a ∈ A with a = 0, and k, n ≥ 0, l = 1.
Note that it is optimal for an agent who decides to be a worker not to take any loan. Vice versa, an entrepreneur always takes a positive loan. The production technology implies that all entrepreneurs operate with the same capital-labor ratio.
The next Section will analyze the occupational choice and entrepreneurial decisions in detail.
The specification of the utility function together with the uncertainty in entrepreneurial profits imply that agents with a low level of accumulated assets can be constrained with respect to the size of the entrepreneurial project. In particular, the maximal loan payment and wages for contracted workers must guarantee a nonnegative consumption for all possible realizations of total entrepreneurial income,
Since in each period Q(z, {z}) > 0 for all z ∈ Z, this financing constraint must hold for the lowest effective ability shock:
As the financing constraint depends only on the asset level and not on the signal of the effective entrepreneurial ability z, poor agents with good entrepreneurial ideas will not be able to establish a firm or the firm size will be smaller than it would have been without the financing constraint. Numerical simulations will show that the financing constraint has substantial effects on occupational choice, allocations as well as distribution of resources in the economy. 
Stationary recursive equilibrium
The concept of stationary recursive equilibrium requires that assets supplied by all agents equal the amount of capital demanded by the entrepreneurs, that labor supply by workers equals the labor hired by entrepreneurs, and that all allocations be feasible for a time invariant distribution of agents over their types.
The policy function for the next-period assets a (a, z) and the laws of motion for the ability shock process generate a law of motion for the distribution of agents over their individual states,
for all A and Z , where
|W selects the law of motion for entrepreneurs' and workers' ability shocks. The probability measure λ describes the fractions of agents with the same individual state. According to this law of motion, the fraction of agents that will begin next period with assets in the set A and a signal of ability in the set Z is given by all those agents that transit from their current shock z to a shock in Z and whose optimal decision for assets accumulation belongs to A . Compared to many models in the literature on financial intermediation and occupational choice, the distribution of agents is endogenous.
It is now possible to state the definition of a stationary recursive equilibrium. 
Definition 1 A stationary recursive competitive equilibrium is constant factor prices
(r, w), value functions v(a, z), v E (a, z), v W (a, z), policy functions k(a, z), n(a, z), c(a, z ), a (a, z ),
the capital and labor markets clear,
4. and the aggregate feasibility constraint holds at equality
The aggregate feasibility constraint is implied from the other market clearing conditions by the Walras' law and that the fraction of entrepreneurs is equal to 1 − L.
An Economy without Financial Intermediation
An economy without financial intermediation differs from the benchmark economy only in the absence of the banking sector. All agents have access to storage technology that does not bring any return. Thus all entrepreneurs must finance projects from their accumulated assets. There still exists a labor market where workers can be hired at an equilibrium wage w. Otherwise, the structure of the two economies is identical and I continue to assume that assets used in production depreciate at a rate δ ∈ (0, 1).
The problem of an agent (a, z) becomes
Becoming an entrepreneur has a value, given (k, n),
where π(k, n, z ) is the entrepreneur's profit (or loss)
and the no-borrowing constraint
Finally, an entrepreneur with no access to financial intermediation faces a modified financing constraint,
Note that an entrepreneur does not have to use all assets in production. The definition of the stationary recursive equilibrium is similar to that of the benchmark economy except for the market clearing condition in the asset market. If the equilibrium exists, i.e., if there is a positive fraction of workers (entrepreneurs), the total amount of capital used in production is strictly smaller than the total amount of assets in the economy, K < A.
Characterization of Entrepreneurial Decisions
This Section partially characterizes occupational choices and entrepreneurial decisions. The occupational choice of each agent is based on the comparison of the expected present discounted value of each occupation. The existence of a stationary recursive equilibrium requires that there be a positive fraction of the population in each occupation. The following assumptions guarantee, first, that there exists a shock sufficiently high that some agents become entrepreneurs, and second, that for a shock sufficiently low each agent prefers to be a worker.
Assumption 1 The signal ability shock z is such that there exists an asset level
Assumption 2 The signal ability shock z is such that v
Note that both assumptions are related to the opportunity cost of forgone wages.
The first assumption guarantees the entrepreneurs above the switching level of assets that in expectation the value of their occupation choice is greater than the value of choosing to work for wage, and vice versa for the second assumption.
The properties of value functions for each occupation follow the analysis in Stokey, Lucas, and Prescott (1989) . The operator on the value function satisfies the Blackwell's sufficient conditions for a contraction mapping.
In Figure 1 for 
The first order intertemporal condition for an agent with accumulated assets a and a realized effective ability shock z is just u c (c(a, z )) = βv a (a (a, z ), z ) as there is no uncertainty about the agent's next period state. Using the usual envelope conditions and assuming interior solutions, the condition (17) can be rewritten, dropping the term (1 + r)β on both sides, as
Note that the left-hand side is independent of z while the right-hand side is increasing in z due to the properties of Q. The different sources of income and the separate laws of motion of ability shocks imply that the policy functions a (a s (z), z ) are different for each occupation at the same effective ability shock z .
If for some
becoming an entrepreneur has a future value. In other words, marginal entrepreneurs are willing to sacrifice current consumption for having the opportunity to begin their business career.
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Therefore, for such agents the expected current 5 This result also holds for some non-marginal entrepreneurs: due to the continuity of the value function for each occupation, entrepreneurs with assets [a s (z), a s (z) + ), where > 0, also also willing to sacrifice current consumption for the future flow of profits.
income from business is lower than the expected wage,
It is the dynamic and learning aspect of entrepreneurship contained in the Markov process (the future value increases in its monotonicity) that precludes writing the within period break-even condition at equality as in Lucas (1978) . This result corresponds to the empirical finding that especially the entrants to entrepreneurial occupation have a lower income than if they continued to be workers (see Hamilton (2000)). In the search model with occupational choice by Gomes, Greenwood, and
Rebelo (2001), consumption of searchers similarly decreases compared to workers who keep their jobs.
Whether entrepreneurs are financially constrained depends on their asset position, ability and the optimal size of the project. If they are unconstrained, the first order conditions with respect to committed capital and labor inputs are,
and
respectively. Thus all entrepreneurs use the same optimal capital-labor ratio,
I now turn to the analysis of the optimal size of the entrepreneurial project measured in terms of employment level (similar results apply to the optimal levels of capital input). When the financing constraint is not binding at the optimal level of inputs, i.e., if
the hiring policy is independent of the entrepreneur's wealth and depends only on the signal ability z. Denote such unconstrained employment levels as n u (z).
When the financing constraint (22) In general, an optimal hiring policy must satisfy
The actual employment size is a function of the expected marginal utilities and productivity for all levels of the effective ability shocks. Figure 2 shows the hiring constraints for the three shock levels used in Figure 1 Similar results apply to the economy without financial intermediation where the agents no longer receive a return on their assets. For k ≤ a, all entrepreneurs 6 As the financing constraint affects both inputs symetrically, the capital-labor ratio continues to hold at the same level. 7 A binding financing constraint adds the Lagrange multiplier associated with the financing constraint, multiplied by (1 + r), also to the right-hand side of (18). Thus the future value of a constrained entrepreneurship is lower.
now face the cost of the capital project δk instead of receiving the non-negative income (r + δ)(a − k). As all projects with k > a are not possible, the occupational choice of agents with good entrepreneurial ideas but low assets is now restricted.
Numerical Simulation
The complex general equilibrium effects, especially the nontrivial role of the interest rate in entrepreneurial decisions, requires a numerical simulation. In this Section I specify the parameters for the benchmark economy and outline the computational algorithm. All parameters, chosen to match the United States data, are shown in Table 1 .
The main features of the U.S. data reviewed in Section 2 are reflected in the specification of the shock structure. Entrepreneurs and workers must share the beginning of the period shock, i.e., the signal for the effective ability shock that will be realized after they choose their occupation. However, as the workers'
shocks are iid, it is possible to set the values of effective ability shocks different for each occupation. In other words, the signal ability shock z plays a role only as a position of the current state in the Markov transition matrix Q for the occupational decision.
Another reason for splitting the effective ability shocks for the occupations is the problem of providing a positive income to workers with no assets and at the same time setting the effective ability shock z low enough to satisfy the assumption 2. With z = 0 for entrepreneurs, I choose the workers' lowest effective ability shock to equal one half with a probability of ψ(z) = 0.05. It is as if the workers become unemployed with a very low probability and receive unemployment benefits equal to one half of the equilibrium wage. This shock structure does not effect the hiring decision of entrepreneurs (the average productivity can always be normalized to one) and simplifies the model with no need to deal explicitly with a subsidy to agents with no income via taxation.
As in Veracierto (2001) The technology specification is standard for the U. S. economy as in Cooley (1995) . The utility has the logarithmic form and the span of managerial control θ is set at a level which leaves the appropriate share of national income going to owners of the enterprises as in the United States data.
The algorithm for finding the steady state of each regime is relatively simple. To solve for the occupational decision, expected values of both options are computed first. For a given interest rate, I iterate on the wage until the labor market is cleared with the optimal policies and the stationary distribution obtained for these prices. If the market for capital is cleared too, the steady state has been found.
Otherwise, I increase the interest rate if there was an excess demand in the capital market and vice versa for an excess supply. For the economy without financial intermediation the interest rate is fixed at zero. Finally, I set the maximal level of assets high enough so that the upper bound of the stationary distribution of resources is endogenous.
Results
In this Section I present the results of numerical simulations of the stationary equilibria for the benchmark economy and the economy without financial intermediation. Finally, I simulate a transition between these two steady states to illustrate the process of financial development.
The Benchmark Economy
Steady state allocations of the benchmark regime are shown in the first column of Table 2 . The proportion of entrepreneurs is 9.1%, matching the data for the U.S.
economy. Importantly, this model with entrepreneurs can replicate the different Gini coefficients for wealth, 0.82, and income, 0.33, inequality.
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The top percent of the agents own 29.7% of the total wealth and receive 11.6% of the total income.
The top 5% own more than half of the total wealth and receive one quarter of the total income. Table 3 shows average levels and shares for each occupation. While the wealth/income ratios of entrepreneurs and workers match the data exactly (twice as high as for entrepreneurs than for workers), the workers' shares of wealth and income are a little bit low. This is because the entrepreneurs receive all the profits. If workers could hold shares of the firms, this statistics would improve. Thus in this model the entrepreneurs hold ten times more assets, receive four times more income, and consume more than two times more than the workers. The entrepreneurs are the investors in the economy. Their total investment is 49% of the total assets and the average entrepreneur invests almost 9% of the assets he owns. On the other hand, the workers invest very little. These results confirm the finding in Quadrini (1999a) that it is the entrepreneurial persistence that leads to the high concentration of wealth and especially to the very high concentration of wealth by business families.
The average entrepreneurial return on projects is 6.77% (see Table 4 ). Also, 89% of entrepreneurs are net borrowers, using on average 2.03 times more capital than they hold assets. As in Huggett (1997) , borrowing constraints in a model with heterogeneous agents leads to over savings in the sense that the equilibrium interest rate lies below the rate of time preference. The total credit in the economy (i.e, the total assets provided by the workers) is 168% of the output, matching very well the same statistics for the U.S. economy. Note that small entrepreneurs borrow from the banks more frequently than large entrepreneurs, which is also consistent with the data. The share of small firms (under 10 employees) is 71%. an asset level that would minimize the financial constraint and allowed a more optimal investment decision. In other words, he behaved according to the theory in the previous Section.
The future value of entrepreneurship is so high that in some cases an agent runs a business project in spite of expecting a five times lower business income than he would receive as a worker.
The project was successful for ten periods and good profits led to a fast accumulation of assets. The entrepreneur became less constrained and borrowed more to run his business at a more optimal size. After three periods, his consumption rose above the level he had as a worker. Entrepreneurial career reached its peak in period 20. The next period the project failed when the entrepreneur drew the lowest ability shock. Working for a wage became a more valuable choice than entrepreneurship. Finally, note the consumption smoothing and fall in the asset level in the remaining periods.
The Economy Without Financial Intermediation
The average per-capita levels for the economy without financial intermediation are shown in Table 2 , second column. The third column calculates the change with respect to the benchmark economy. Without financial intermediation, output declines by 22.5% and the agents suffer a welfare loss equal to 25.6%. Efficiency, measured as output per effective labor, falls by 21.8%. As there is no borrowing and lending, only 68% of the assets are used in production, which is about 11% less than the benchmark economy's steady state capital stock.
Compared to the benchmark economy, agents accumulate much more assets they need for financing the entrepreneurial projects from their own savings (the investment-output ratio is 0.21 compared to 0.18 in the benchmark economy).
Thus the wealth of business families is even higher because they increase their savings to overcome the now more binding wealth constraint they face in undertaking entrepreneurial projects. This coincides with the conclusion of Holtz-Eakin, Rosen, and Willen (2001) who found that the willingness to accept risk is not a dominant factor in the decision to become self-employed.
While the fraction of agents in each occupation is very similar, the Gini coefficients of inequality are much worse: 0.93 for wealth and 0.44 for income. The inequality rises also within each occupation: for example, in the benchmark economy, the Gini coefficient of wealth inequality is 0.60 for entrepreneurs and 0.81 for workers (these numbers roughly correspond to U.S. data). These measures now increase to 0.73 and 0.94, respectively. Accordingly, agents in the top percentiles own much more wealth and receive more income than in the benchmark economy (note the huge increases for the top percentiles!).
The main reason for the widening inequality is the deteriorated situation of workers. General equilibrium effects turn to be the crucial force: equilibrium wage in the modified economy must decrease by more than 40% for the labor market to clear. At higher wages the entrepreneurs would not be willing to hire workers and undertake their business projects. Higher returns to entrepreneurship relative to working for a wage increased the ranks of entrepreneurs by one tenth.
Lower labor income worsens the position of workers relative to entrepreneurs and to the benchmark economy, as shown in Table 3 . Despite constituting 90% of the population, the workers' share of wealth declines to one third, income to 51%, and consumption to 63%. Because of the lower wage and no return on assets, the average income decreases for both occupations.
Workers' average welfare loss is a staggering 39.6% of their average consumption in the benchmark economy. On the other hand, the entrepreneurs' welfare increases by 10.1%. This is due to the higher level of accumulated assets and the fact they demand almost tree times the return on their projects they had in the economy with functioning financial intermediation. Again, the high return is an equilibrium incentive for the agents to accumulate assets needed to finance the business projects.
From Table 4 one can read that the projects are smaller: on average, the employment level decreases by almost twenty percent. Entrepreneurs now use on average 94% of their own assets. The quality of entrepreneurial projects, measured by the average entrepreneurial effective ability, decreases by more than 8 percent.
This is due to the more binding financial constraints when agents with good skills but limited assets do not become entrepreneurs (the share of small firms grows to 81%).
Some of the two economies' allocations are compared in Figure 5 . Note that employment policies in the benchmark economy (top-left panel) are much less constrained than in the economy without financial intermediation (top-right panel).
For example, entrepreneurs in the benchmark economy with 1,000 units of accumulated assets and high shock hire one third more workers despite the higher wages they must pay. How much constrained they are can be read from the bottom panels: agents in the benchmark economy with low assets borrow more than four times their savings. Entrepreneurs with the high signal shock are net borrowers up to very high asset levels in order to operate at the optimal project size. In the economy without financial intermediation the capital-asset ratio is bounded by one; it is less than one for agents whose capital inputs are optimally smaller than their savings.
The Process of Financial Development
The transition process from the steady state of the economy without financial intermediation to the benchmark steady state is shown in Figures 6 and 7 . The transition allocations are based on the optimal behavior of agents after the introduction of financial intermediation into the original steady state. The economy converges from the inherited state of the economy without financial intermediation, namely its distribution of assets, to the steady state of the benchmark economy.
The markets clear in each period and the evolution of the distribution is based on the optimal investment decisions of all agents. Each agent solves the transition path backwards from the steady state of the benchmark economy, having rational expectations about the evolution of prices in all transition periods. In equilibrium, these expectations of all agents are correct. Computationally, I fix the number of transition periods, T , and guess the evolution of the distribution and prices,
, where (λ 0 , r 0 , w 0 ) and (λ T , r T , w T ) are known from the two steady states. I iterate on the guess and a sufficient length of the transition until convergence. Standard proofs in Stokey, Lucas, and Prescott (1989) can be used to prove its existence.
In Figure 6 , the time paths of the market clearing prices are shown in the right panels, the levels of aggregate capital (now equal to the aggregate assets) and labor are in the left panels. The interest rate rises monotonically, assuring that in each period of the transition the capital stock demanded by entrepreneurs equals the stock of assets in the banks. Wage jumps immediately to a level even higher than that in the benchmark economy's steady state. Note that at a higher level of labor income many more agents prefer to be workers. Entrepreneurs are now less constrained, poor entrepreneurs with good skills can run their projects (the average entrepreneurial skill increases). The inefficiently high stock of assets declines smoothly to the new equilibrium level, together with the capital/labor ratio.
In its top panels, Figure 7 shows the evolution of output as well as of consumption and income for both occupations (relative to the original steady state levels). With the appearance of the banking sector, output per capita increases immediately by 30% and income of workers more than doubles. In terms of expected discounted present value derived from consumption, the introduction of banks makes the workers better off by 68.4% and the average agent by 37%. Entrepreneurs is the only group of agents that is worse worse off: their average welfare decreases by 8.5% (observe the decline in their average consumption in the top-left panel).
The bottom panels show the evolution of the Gini coefficients of inequality for wealth and income. Both inequality indexes decline monotonically during the whole transition. All agents now receive a return (r t + δ) on their deposits and have more incentives to save (especially the workers with now higher incomes).
On the other hand, the income of entrepreneurs is lower due to the lower return to entrepreneurship. The transition experiment with the introduction of financial intermediation makes the society less unequal with no evidence of the inverted-U shaped Kuznets curve.
Conclusions
This paper evaluated the effect of financial intermediation on economic activity and distribution of resources in a calibrated U.S. economy. By construction, removing financial intermediation represents a limit on all agents' allocations and must be inefficient. Numerical simulations showed that the efficiency and welfare losses exceed 20%, magnitudes not usually found in other models studying, for example, inefficiencies in government policies. These results confirm the importance of financial intermediation for efficient allocation of resources and the empirical findings of Levine (1997) , King and Levine (1993a) and King and Levine (1993b) .
This model shows that modelling the occupational decisions of heterogenous agents is important for matching the U.S. distributional data. In particular, entrepreneurial choice and profit are able to generate a very unequal distribution of wealth. For agents differentiated by their wealth, the access to and the cost of borrowed funds determine their occupational choice, the size of their entrepreneurial projects and savings decisions. The main factor behind the high levels of savings of business families is the incentive to accumulate assets in order to overcome the wealth constraint in financing the entrepreneurial projects.
What is important with respect to economic development, financial intermediation improves not only the aggregate levels of output or welfare but also alleviates inequality, both of wealth and income. Perhaps surprisingly, the general equi- Notes: a The first number in the last column represents the change in capital level used in production in the economy without financial intermediation with respect to the capital in the benchmark economy. The number in parenthesis is the percentage of total assets used in production in the economy without financial intermediation.
b Efficiency measured as output per effective labor. Expected profit and expected profit to total income for each signal ability shock z, both increasing in z. Occupational choice for each ability shock z, agents with higher z switch to entrepreneurship (labelled as 1) at lower asset levels. Profit realizations conditional on the high signal ability shock; increasing in effective ability shock z . Employment policy and capital-asset ratio for the benchmark economy and in the economy without financial intermediation. All allocations conditional on and increasing in the signal ability shock z. 
